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ABSTRACT: 



PROBLEM TO BE SOLVED: To obtain a resin compsn. excellent in luminous 
characteristics by incorporating a rare earth complex into a polymer matrix. 

SOLUTION: This compsn. comprises 0.001-20 wt.% rare earth complex and 
99. . 
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999-80 wt.% polymer (e.g. a polymethacrylate). This compsn. in an ami of 100 
pts.wt. can be mixed with 0-2,000 pts.wt. polar solvent (e.g. dimethyl 
sulfoxide). The rare earth complexes represented by formulas I, II. and III 
are prepd. by mixing the corresponding ligands with at least one rare earth 
metal compd. selected from rare earth metal oxides, rare earth metal 
hydroxides, rare earth metal alkoxides, rare earth metal amides, and rare earth 
metal salts, In the formulas, M is a rare earth atom; Rf1 to Rf3 are each a 
hydrogen-free 1-22C aliph. group, an arom. group or the like; X1 and X2 are 
each a group-IVA atom, a group VA atom (except nitrogen) or the like; X3 is a 
group-IVA atom (except carbon), a group-VA atom (except nitrogen) or the like; 
Y is C-Z1 (wherein Z1 is dertorium, halogen or the like), N, P or the like; n1 
is 2 or 3; n2 is 2-4; and n5 is 0, 1 or the like. 
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to^df y h y ^;^+»=a^s-t*^i6*<»j L 

C 0 0 7 6 ) m.mmt LXlt. DMSO ( v^-f/i.;^ 
;U**->K) , DMF (i/^-f-A/^^PATS H) . 

/«T*K. T-fehTSH. HMPA ('v.^-^-^-f/Uyy 

DMSO-dg*<J:0»lltv^ 
10 0 7 7) *l6i!S<0ffl««)K:li. ■f-<r>aiS$-m^*'5r 

tsL-ii^rt-^. MttammomiiLxu. 
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^/w? i/*- h^?|iffi«ttsi|i&s£i)-i:-rs^ii 

ffj. siKsn. n&i.mmt'imfhixh. z.Kt,\tw^\ 
ao'SSLmznx.xa. oissis-iofifiasssiios 

1 0 0 7 8 J *f6B8fc:«6«±3ii3(*^r^raitii^«j$- 
C00 79) 4;t. ftdJiJ8«:*!tf«JV— 7hyi';t«|> 

1 0 0 8 0 3 i«j^«c<oj^h trm^tcrassix-f . o 

(0081 ] ±iei'^-meO«Jg:«r&. «jB«ctC*JV^T 
I0082J 

<^ffimcWfflT-ftO. coru— ^--^ itf<7.7^ 7 
HJti^'f JT-H. j&a. p£7r-<A-. 

ioo83)5(c{i, «-ar7;^-?-»/;?iijaicaffl-ri 

( 0 0 8 4 J WT. *»W5:lllfiW<c2^$ Jt OPSifflt 



C00851 

CgF,7SO,NHSO,C8F,7 (POS) flD^tf 

g^#fflST. ISmmo l<r)C8F„S0,NHNaC 
C<CH3)jSi3,NH(18ml, 86. 5mmo 
I ) tSBTL/i. •>'**-9'y2BlftStot. 120X:-C 

Si^SJiffiSrffoyilS. ( (CH,) 3S i 3 jNH^S 
12i^fSlSffiSej®5rfro*i. SfeiSr-bh-hyyl' 

3 0bI»IKC,F,7SO,F (2 Immo 1 ) taamL. 

1 OO'CTMS^rasaL^t. ^<O^T-th=.}'ViU^ 

}AK&tX#||£(c J: 0 . sum ( e&§0<4:; iR9 1 2 

%) 5r'fl?t. 

(0086] IR(CB-') : 1373 (S»Ost. ) , 
1237 (C-Pst. ) . 1 206 (C-Fst. ) , 1 

15 1 (S=Ost. > 

««F-NMR {r-bh>'-d6. mmmnc,F,: pp 

m) : -79. 51 (3F) . -111. 59(2 
F) . -1 18. 43 (2F) . -120. 10 (6 
F) .-121. 06 (2F) . -124. 59 (2 
P) . 

(0 0 87] #5|-f!S|2 

C«F,SO,NHSO,C,F8 (PBS) <7>^^ 
C8F,3SOiNHNaRl/C6F,3SOjFimi.T, 
■<? C, Fg S O, N H N aSXfCf Fg SO, F SrfflV>JtfaHi 
#*£«liR«CLTC,F9SO,NHSO,C4F9 iB 

(0088] lR(ca->) : 1373 (S = Ost. ) . 
1.237 (C-Fst, ) . 1206 (C-Fst. ) . 1 
151 (S=Ost. ) 

"F-NMR (T-khy-ds. mmC,Fi'. pp 
m) :-79. 31 (6F), - 111. 47(4 
P).-119. 18(4F).-124. 19(4 
P) . 

(0089]#^ffi;3 
Nd (P0S)3m<^fiE 

#*Mif^yiCeF,7SO,NHSOiC,F„ (0. 8 
g. 0. 8 2mmo I ) ^ 3 OnlOSSS^C^A^U. N 
djOs (4 6mg. 0. 14mmo I ) ^taJL. SiST 

(Nd (POS), :|«gfeBHc) »<!,*i;tfS 
W\t. 5^ll?feiJ-» <DSC) t:j:i3, *i&^rLTi^^ri-^ 

(00 90] IR(co-') : 34 4 9.(0-Hst. ) . . 
1 368 (S=Ost. ) , 1237 (C-Pst. ) . 1 . 
150 (S = Ost. ) 

'9F-NMR (r-bh^-d,. SUISWWCgFs : pp 



(10) 82 000-63682 (P2000-63 6§5 



m) : -79. 33 (3F) .-111.24(2 
F) . -118. 07 (2F) . -119. 81 (6 
F). -120. 78(2F), -124. 29(2 
F) . 

(009 1 ] pos<oiu>>)izPBSim^'>x^mn^ 

<PS-?T3J:i:»cJi9Nd(PBS) 3 (iOi^^ffl*^^ 
fc, 

(0092]##W4 
Eu (POS) 3l8»0^« 

##Wl"C1f/iCBF,,SO,NHSO,CgF,7 (0. 8 
g, 0. 8 2mmo 1 ) 5:3 0Bltf>^®*tc»*»U, E 
u,03 (50mg, 0. 14inmo I ) SjDi. 
SBfSllttft^c. itSSUcHftsSrra. Aim, *9J 
-/WzS»Sli-C»Cv»®L, ;^a2r?T-?T5fcS{C«OE 

{ E u (POS),; efes»). ^^#fc. mt>tirdm 

^HiSrf^W- (DSC) t:J:0. *$-*LTv^i:v»i 

(0093) IR(cr') : 1 354 (S = Ost. ) , 
12 3 7 ( C - Fst. ) , 1 2 0 9 (8- Fst. ) . 1 
05 6 (S = Ost. ) 

'SF-NMR (T-bhy-dj. i{«|SS5«C«Fe; PP 
m) :-79. 2(3F). - 111. 33 (2F). 
-I18.15(2F). -119. 87(4F). - 

120, 8 (2F) . -124. 29 (2F) , 

(0094J ##g?5 
Tb (.POS),#8{^<0^iS 

«±a*Sfl:-&1J3i: LT, Tb,07 (6 0ing, 0. 8 
2mino 1 ) S:fflV>/cfifi(l##Wl4t|Bia<0:&ffi(Cj:>) 
iW«OfS«t (Tb (POS) a : efiee«B> %:^tz, 
hixr^m-Xt, .TSS!fc»«r(DSC) k:J:>j. 

coo 95 J IR(cr') : 1 35 3 (S = Ost. ) . 
1 24 3 (C-Fst. ) . 1 208 (C-Fst. ) , 1 
05 6 (S = Ost. ) 

'«F-NMR (r-fehy-ds, gJji«!lSC«F6 : pp 
m) .-79. 3(3F). -111. 1 (2F). - 

1 18. 0 (2F) .-119. 9 (4F) . -1 2 
0. 9 (2F) . -124. 4 (2F) . 

(0096] ##046 
Nd (OjSCFj) 

CPjSOjH (2tyU) 0*SJS(CNd,03 (lq&;U) 

«fe<Olt«ftSrrKL. 2Bra^e2«LTB6<)i:f & 
Nd (05SCFj)35:#fc. f§*,nfeea«, TG- 
DTAii3g<0^a*>*,. 6*»«!iT3>*Ct3Wtm§il 
A:. 

(0097] 



jc«^«f (KdCHttOuF.Si) 
C H 
If-fiCe 5.15 1.73 
^Sm 5.01 L82 
I R (cr') : 344 9 (0-Hst. ) , 1 638 (O 
-Hff). 1263 (C-Fst. ). 1180(8-0 
St. ) . 

"F-NMR (7-fehy-ds. SiPHnaCeF,; pp 
m) : -77. 03 

N d, OstfD^tfoOfcE u,0,^rfflV^TPlttcoMif^•&1f a 
CttCj:'), Eu (OaSCFjjjSrISfc. 
100981 

Nd (OsSCjF,,) 3 • 6D,OO^a 

30ol?:0. 56g (1. 72inmo I ) cONdjOjJC 

tsaoLatft. 24B^ffasiSTa8ipt, skmnfint:. 

^5nimHgT2Biaie«LJt. Vtmsbk'. ^^i^iltl 
TG-DTA«Soe[«*'^, 6^imiTS>i 

(0099J IR(cB-«) : 3432 (O-Hst. ) . 
16 3 7 (O-Htf ) . 1 24 I (C-Fst. ) . 12 
04 (C-Fst. ) , 1152 (S-Ost. ) 
"F-NMR (T-fehX-dj. g^^liaCsFs; pp 
m) : -79. 61 (3F), -112. 85(2 
F>,-119. 16 (2F). -120. 30(6 
P> . -121. 19 (2F) . -1 24. 67 (2 
F) 

nhtlfcUd (OjSCjFn) 3 • 6H,0 (80m g) ^ 
CDjOD (2. 0ml )(=5gJi?U, -78X;T-Ra 
Is 5f;SST'24li#raStSL/c. (J^lr^fCDjODS- 
fg^-fiZtiZjif), Nd (OsSCgFiT) 8 • 6D,0 

H,o*<D,o^^s«snTv^i^t^lB^L;t. 

(O1OO]##0I|8 
Nd (PDDH)sO^)fi 

Journal of Chemical and Engineering Data, Vol.16, 
N0.3 (1971) <OUSHZm\ 4.4,5.5.6.6.7.7.8.8.9.9. 
lO.lO.lO-A' W *7I'*0-1-V miitoji^l.i-f iVy 
(WT. " PDDH" tBS-T) JSSJtUv:. PDDH 
( 0 . 5 2 g ) ffiB!*5t-yAA* 

(Nd (PDDH) 3 :9^feil«c) 
«S*«i. ^It^tt (DSC) ^JSrWL-Cv^^r 

(01.01 J IR(cii-") :3410(O-H), 16 
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23(C=0). 1513(C-H), 1 243. 1 2 

1 1 (C-F) .1148 <C-0) . 

101 02) >«P-NMR (T-bM'-dg. Smm 
CtF6;ppm) .-161 (d. 2F. m-F).- 

153<d. IF. p-F).-140 <d. 2F, o 
-P) . -124 — 114 (m, 1 2 P. CP,) . 
-79. 4 (d. 3F. CP,) . 

(0103)>H-NMR «6. OOppm (1 
H. S. C-H) . 

(01 04] #^01|9 

)^mstf^<03r>ayfxa (lOOm I ) fplz, 
^STFT. THF3 0m I SrJni.. CFjC 
ONH, (6. 44g. 57mmo I ) (^tm& 
S!) . &V^yxf-;^r5>'(ll. 5g. 114mm 

o 1 > imi. 6 5-azx ivmm^tfc. 

CiFjSOjF ( 1 7. 2s. 57mmoJ) (K 
3t. m^T. MET. THFS-S*U/C<0*). «aES-x 

g. X— r/PS-«ETT'S*Uc. «ff|Sg 
(22 QIC. 3mmHg) -r^ittCJ: 0. j?ll5ltfea[fl£ 

«e5 [CFsSOjNCOCF,] - EtjNH* (JJlT. 

TBSAtaS-f) 1-24. 6g. 87%<OJR;|5T^3t. 
(01051 IR (^Oott) -.31 10. 28 2 2. 

166 8. 1326. 1236. 1197. 1141c 

m". 

'sp-NMR (T-bhy-dj. S!^k^ ^^^y 
/U^taKy-b'y, ^. ppm) - 74. 20 (3F) . 
-79. 37(3F).-112.42(2F).-1 
19. 23 (2F) . -1 24. 19 ( 2F) . 
101 06J 'H-NMR (T-fehy-ds. ff. pp 
m) : 1. 4(3 HX 3). 3. 5(2 Hx 3) . 8. 
0(NH). 

(01 07) "C-NMR (T-feh^-ds. pp 
m) : 10 8->.124(C3F8). 141. 26 (C 
F2). 137. 46(CF2). 162. 78(C 
O) . 

(0l08)7c^i^Wa C„H,80jN,F„S : 
Slftfi (%)C:29. 03.H;3. 26.N:5,. 
64. 

(0 1 09)|iaiffi (%) C : 28. 8 9. H : 3. 3 
5. N : 5. 8 1 i 

(0 1 1 01 UV (Aoax) :334nm(r-feK 

(Oil n^wio 

>ftaifi'<t&<03-?O7 7;^3 (1 oom 1 ) ♦tc. jBsa 

«8rFr. THF (30ml ) tHoi. C, 



P9SO1F (17. 2g. 57mmo I ) (mitm. 
«) . &lfhyxf-/U7sy (1 1. 5g. 1 14mm 

CsFiCONH, ( 1 1. 86g. 57mmo I) (K 
«fl:^^iJ3) SrSITL, SET. 3 OKJBJSaicT»t* 

«[«rx— f/Kt®WL. '(3f>'SElft*tCTX— f;Hi$r 
iftj^LJt. Mtw. KKv^^^j">A±Tx— ryl/J-^eJS 
Uita. X— f;^S:«ET■CSf*l,yi. «E 
I5®(260'C. 3mmHg) -rSifctCj;*). 85«fe 
}8[«ctt<0 [C,F9SO,NCOC,F,] - EtjNH 
♦ (tlT. HBSBtaS-f) S-22. 75g. 81%<0 

(0112) IR (filOolt) .-.3102. 2821. 
1667. 132.5. 1217. 1 1 39cm-'. 
"F-NMR (r-thy-d,. ff. ppm)-79. 
29(3 F. 3F). - 112. 50{2F).-11 
5.75(2P).-119. 10(2F).-12 
4. 1 5 (2F) . -124. 73 (2F) . 
(0 1 13)'H-NMR l7-kh>~di, S, pp 
m) : 1. 4 (3HX3) . 3. 4 (2HX3). 7. 
8 (NH) . 

(0 1 14] UV (AuBx). : 3 34nm (T-th 

y) . 

(01 1 5I##^1 1 
Nd (PMS)3<0SjS 

ilijgcOCPjSOjNHSOiCFa (g, 1. 12mmo 
I) (fluka«3?)5-3 0m IO^S*t:«*»tNd,03 
(46mg. 0. 1 4mmo 1 ) l&jDi. SaX'3BH 

s-iTf->r*Ra?oNd,03 5-i^uc. -^t^-y-^ws-g 

*L.-CaWtr*Nd (PMS) J - nHtO 
(01161 

'9F-NMR:-77. 53 (m. 6P. CFa) 
'H-NMR:noiie(Mft*ttT2. 06ppm) 
UV(MeOH) :352. 522. 576. 744. 
801. 865nm 
##0912 

mm<r)fjmtzjiOBu (pmsi » efss(*i»/c. 

(01171 

'9P-NMR:-77. 51 (m. 6F. CP,) 
'H-NMR:none (^aVKtLr2. 06ppm) 
UV(MeOH) :362. 376. 394.465. 
5 27 nm 

#^051 3 

Nd (PES)3<!081jtW 

fif«fc IX Ci Fj S O, N H SO,C, Fj S-fflv^igi: El 
^O^iSCJlOEu (PES),:af|iK4:. Nd (P 
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ES) 3 : #SISI«c5-fS^, 
[01 18]^£^14 
Nd (TBSA) 8<r>#a 

#itW9t1#t>ftJt:TBSA (10. 2g. 25. 6m 
mo 1 ) Sr. lgB{J^;f>''A7^*^«}J{2. 8g. 6. 4 
mmo 1 ) «07-b hvjgiff ( 20m I ) tcHtt;!. SiST' 
3BfiISU<m»L«:. «i-AT. «ETr-thy5rS* 

^SCttCiijaWiOfi}* (Nd (TBSA) 3 

ISOme. 0. 14mmo I . IR$2. 2 

(0119] IR(KBr) :1626 (C = 0) . 1 
3 17 (S=0) .1234 (C-F).1202(C 
-F) . 1166 (C-F) cm-». 

(01 20J "F-NMR (T-feKy-de. 5. pp 
m>-73. 67(t. 3F.CF3>. -79. 40 

(t. 3F. CFa) . -112. 86 (t. 2F, C 
F2>. -119. 49(br, 2F. CPj),-12 
4. 3 5 (br. 2FreFi) . - - 

(01 21] '3C-NMR (r-thV-dj. 8, pp 
m) : 10 8-1 27 (C3F8) . .1 4 1. 1 5 (C 
F2) , 1 37. 2 1 (CF2) . 1 67. 67 (C 
O) , 

[01 22] ##011 5 
Nd (HBSB)3C^« 

#^6B|1 0T1#/c,ii7tHBSB (2. 92g. 4. 9m 
ino\)i:^Wm^^'J.Ufs^<mil(O.SOg, 1. 
8mmo 1 ) <07-t V>im. (8m 1 ) CJo;t. MiST' 
3Bra«L<jariLn:. «V^T. HffTT-fehyS-Sife 

x-r/l')i$ri!fe?? t;t, x—f;u£-jiS5TT*e*L/c 

•«i-5Ctk:J:0afi<;<of8* (Nd (HBSB)3 :mi 
€Ii<*, 60mg, 0. 04mmol, 1R^,2. 3%) 

(01 23) "F-NMR (T-bhV-d,. S. pp 
m)-79. 13(t.3F.CF3),-79. 42 

(t. 3F. CF3) , -112. 88 (br, 2F. 
CF,) , -115. 58 (br. 2F, CF,) . -1 
19. 93(br.2F.CF,).-l24. 39 

(t. 2F. CF,) , -124. 62 (t. 2F. C 
Ft) . 

(0124}##giyi6 
Eu (TBSA) ,e>^« 

#:t»«9Tll<ait!tTBSA (6. 9g. 13. 9mm 
ol) 5:, ffiKJ--Dtf>AA*|D«!(2. 1 g, 4. 
6mmo I )<07-feKVS« (lOmI ) (Cjoi. ^ 
T3Brafflt<fa«!Lyi. Kv^T. aEETr-bh>Srg 



Tx-T;wja$a}|>LA:. X— f.»i'*«£ETT©*Uc 

•<f-*^t«CJ:OSfl«l<om(Eu (TBSA)3: Sfe 
@{4c. 240rag. 0. ISmmo 1. iR^lO. 2 

(0 1 25 J '8F-NMR (7-bh>-d,. fi. pp 
m) :-74. 20 (t. 3F, CFj).-79. 3 
1 (t. 3F, CFj) , -1 12. 21 (t. 2F. 
CF,) . -1 18. 92 (br, 2F. CF,) . -1 
24. 11 (br, 2F. CF,) . 

##WT^4>iT/oNd{P0S),. Eu(POS)j, Nd(PBS)3, Nd{0 
3SCF3)3s Nd(Q3SCiFi,)3, Nd(P«S),, Nd(PES),. Nd(TBS 
A),. Nd(HBSB)3. Eu(TBSA)3. Xit^<0Nd(HFA-H)3. E 
u(HFA-0)jai;Nd (HFA-0),<J5#SSai^«'C«r)flW¥. 

mm^i:^\i,zm-. mmmM.. o.. os^iv/ 

tt^ (//m) 14. f-iX-e/lNdjg«c*«585iwai;fl.06/i 
m, EutSft:)!)«394nBRyo,618;um-C*>«.. ^{iiJl. Ndl8 

(0127] 

(SI) 

















Us) 


Nd(POS)» 




3, 


2 


1 3 


BQ(Pas}, 


DMSO-di 


5 6. 


8 


1500 






2. 


5 


1 




DMSO-d. 


3. 


4 


1 5, 4 


Nd(0»SCFii), 


DMSO-di 


4. 


1 


1 5. 3 


NdCPMS), 


DMSOd, 


3. 


3 




NdCPES), 




3. 


3 




Md(TBSA)« 


DMSO-da 


2. 


8 




Nd(HBSB}» 


DMSO-d. 


3, 


3 




Ba(TBSA)i 


DMSO-d« 


7 2 






Nd(HFA-E)i 




0. 


3 




EoOffA-D), 


DMSOdo 


6 0 






Kd<HPA-D)i. 


DMSO-d*. 


1. 


1 


6. 3 



9 -( +- ( Euf8f*cO«^) i/cWG e 7 1 h H 

OJ" A" . Jbfc-r&tOS-" O" . J:<»jW&4.<0 
2r' @* . mizjLKmttiLm" ®&' t L/C. 
[O128]|St&0!|l 

(0129) 
(ftl5J 
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^ 

CP* 



X-H: Eii(HFA-H)} 
X°0:Eu(HFA-D)] 



[0130] T'^$^l6^»0«±aJ8«cEu(HFA-H)j2: 
(Hasegat4a Y. ; Murakoshi K. ; Uada, Y. ; Yanajid 
a S. : Kin J.; Nakashisa N. ; Yaaanaka T. Cheni. Phy 
s. Lett. 19%. 248. &)iZim<r>t&lzXn^Ui. 
SISttEu (HFA-H)3 • 2HjO (0. 05mmo 

1.) SrDHSO-Cfe (6 6/i 1 ) tftCSS^tJ:, m&lZXl 

-h (MM A) {1.0mI).AIBN(0. 5m 
g) atfEu (HFA-H) , • 2HiO (0. 0 5mm 
o I )<ODMSO-d5g}5faS-Pyrexf-a.-7' 
(|*Jg4mm. ft$ 1 5 cm) JC^L. BiS\^^Py r 

MA<0S^?-ff-5:rc. f|/J,*tn:Eu (HPA-H)3ft 
tfDMS0-dsS-#tfPMMA-?-j.-7'S-Py r e X 

. 

( 0 1 3 1 ] 2|£D -/ Y^V -7-mmiff)&=T-fmR.i/ 

[0132]||}£e^2 

Tie* 

C01331 . 




X'Hi EuOlFA-ll)} 
X-I>:En(KFAr-D)] 



( 0 1 3 4 J X'm^1Xh^<0^±Mn»E u ( H F A 
-H) 3 5r5:if(Hasegawa Y.: Murakoshi K.; Mada. Y.; 

Yanagida S.: Kio J.: Nakashioa N.: Yaoanaka T. Ch 
en. Phys. Lett. 1996. 248, 8)*ca«<0^&t:J:')ii 
jtUc. liig«£Eu <HFA-H)3 • 2H,OSrCD3 
OD ( 2m 1 ) ic^jBL/i. KiSSESrKS^L^a. «S 



»«.*l/cEu (HFA-D>, ' 2D,0 (0. 
. 05mM) JDMSO-de (66;i I ) «<C@SS 

^rt'>^^"JU-h (MMA) (Iml).AIBN 
(0. 5mg) ai/«iJS^«5<90MSO-d8!gSjR 
JrS^L, Py rexf-jL-rt:»L. K^aSPy r 
e xf-jt-yj-ff-KU/c. ■ 6 0X:t'5l^iaRffiS-frTM 
MA<i0a-^5:ff-5Jt. ^#<^^l./iEu (HFA-D)jR 
l^OMSO-ds^-t'OPMMA^a-T'^Py r c X 

1 0 1 3 5 ) *D -y K«/-lf J -r-mm 7 * 

■r. 

101361 #y7-<0|fi3(afefiS:^2(C^ 
I0137)||iSM3-9 

h;i'jr@2»Z*-f. 
I0139JJt®ff3l 

4»±fi^iR**J5«KUa!HlL, «3eSSt|6l±L 
[01411 tt)KOT-2 

OMSO-ds^jDi^rVAflSW, ||«fi«2tP«(0*«tJ:') 

. vii3iatss-ii2t5^r. ll^tM2ilt«0^l26ltlsrt 
&^. 9li%^2UDM50-dci&}!lD4.&C&(cJ:0fi7lR$ 

101421 
IS2) 











im (%) 




mmi 


Eu(HFA-U), 


PMMA 




1 1 


O 




Eu<HFA-0)3 


PMMA 




44 


© 




Eu(HFA-D)3 


iFPMA 




72 




mm4 


Nd(HFA-D)3 


PHMA 




0. 5 


o 


mttms 


Nd(HFAH)), 


PMMA 




0. 7 




mm 6 


Eu(Pf6), 


PHHA 




26 
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mm 


Nd(PHS)3 


PMMA 




1. 3 


@@ 


mma 


Eu(P»G}} 


PMMA . 




4 0W± 


©© 


mm9 


Nd(PW)j 


f>m 




1. 5 


@@ 


mmi 




PKMA 


m 


0. 1 


A 




eu(HFA-O)-, 


PMMA 
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